Comparison is often seen as only existing in two forms: COMPARE versus CONTRAST. To compare two or more things is to say how they are similar, and to contrast two or more things is to say how they are different. In this paper, we will show that there are, in fact, many different forms of comparison, each with a different discourse purpose. We will define six types of comparison that we have found in naturally-occurring textual descriptions of entities, and identify their underlying discourse purposes.
Introduction
Comparison is a used in many human thought processes. For example, it is used when building categorisations of things we encounter in the world, when distinguishing one kind of thing from another, and when placing an unfamiliar thing into an existing categorisation. What we are interested in here, is how we use comparison to describe our understanding of the structure of things in the world. For example, learning a new concept is often enhanced when that concept is related to other concepts the hearer is familiar with; this is best achieved in descriptions by using comparison.
Comparison is often seen as only existing in two forms: COMPARE versus CONTRAST. To compare two or more things is to say how they are similar. For example, Like the Echidna, the Porcupine has sharp spines is a comparison. To contrast two or more things is to say how they are different. For example, The Echidna is much smaller than the Porcupine is a contrast. In this paper, we will show that there are many different types of comparison, each reflecting a different discourse purpose. Our main aim here is to identify what comparison is, and why, how and when it is used in descriptions of entities. In this paper, we will identify what comparison is, and why it is used. We will achieve this by defining six types of comparison that we found in naturally-occurring textual descriptions of entities, and identifying their underlying discourse purposes. For more information about how and when comparison is used in descriptions of entities, the reader is referred to Milosavljevic (1999) .
Overview of the Corpus Analysis
We performed a corpus analysis in order to identify how comparisons are used in naturally-occurring textual descriptions of entities. In the first instance, we concentrated on the domain of animal descriptions, and then widened this to include other domains in order to provide a more domain-independent theory of comparative forms. The two encyclopedias analysed were Microsoft Encarta (Encarta 1995) and Groliers Multimedia Encyclopedia (Groliers 1992); each encyclopedia yielded around 1200 animal entries.
The dogs exhibit complex social patterns; unlike most social species, males make up the majority of a group.
The larger types of agoutis range from 42 to 62 cm (16 to 24 in) in head and body length; two types of agoutis, also called acouchis, are somewhat smaller.
At first glance an agouti resembles a guinea pig, but it has slender, comparatively long legs and can run swiftly.
Born open-eyed and fully furred, a young agouti can run at birth and is more independent than most other baby mammals.
The Airedale weighs 18 to 23 kg (40 to 50 lb) and is the largest of the terrier class.
The alpaca, a surefooted animal, is smaller than the llama, has longer, softer wool, and ordinarily is not used as a beast of burden.
Like the llama and camel, alpacas sometimes spit.
The fiber is elastic and strong and is straighter and silkier than sheep' s wool. From our descriptions of entities, we collated a subcorpus of sentences involving comparison by using surface cues. Superlatives such as best, biggest and highest and comparatives such as better, bigger and higher were particularly useful for extracting comparative sentences from the animal corpus. In addition, we also employed synonyms and antonyms of "comparison", "similarity" and "difference", explicit judgments of similarity (such as about the same and both have), statements of uniqueness (such as the only), wh-connecters (such as whereas and while). This subcorpus contained 1722 sentences from the Encarta corpus, and 1557 from the Groliers corpus. Figure 1 contains some example comparative sentences extracted from the corpus, with the surface cues italicised.
After investigating the occurrence of comparisons in the animal domain, we extended our comparison extraction to other domains including musical instruments, games, machinery and scientific measurement equipment, in order to determine the generalisability of our results. We also analysed examples from everyday conversations and email. We therefore include examples from these other domains in all our discussions below. Some of these examples were not extracted automatically, but were found by reading descriptions.
Preliminary Definitions
Before we present our types of comparison, we need to define the following:
A PROPERTY p of an entity is an ordered pair a, v consisting of an ATTRIBUTE a and its corresponding VALUE v. For example colour,
red.
A FOCUSED ENTITY is the topic of a text, or the entity being discussed or described in a text. For example, the congo snake is the focused entity of the partial description in example (1).
(1) Congo Snake, snakelike salamander of the southeastern United States, also called the congo eel, blind eel, or two-toed amphiuma. This amphibian has a thick body about 91 cm (about 36 in) long, four vestigial legs ending in two or three toes, and eyes covered with lids. It is blue-black in color. ("Congo Snake", Encarta 1995) A PROPOSITION is a predication of a property to an entity (for example, congo-snake, colour, blue-black), or the relationship which holds between two entities (for example, part-of, vestigial-leg, congo-snake) or two propositions (as in example 2 below).
(2) difference, dromedary-camel <number-of-humps, 1, bactrian-camel <number-of-humps, 2
A DESCRIPTION of a FOCUSED ENTITY is the linguistic realisation of a set of one or more propositions, the purpose of which is to allow the hearer to build a mental model of the focused entity, such as in example (1).
A COMPARATIVE PROPOSITION is a proposition that states the existence of a difference or a similarity for one attribute of two or more entities. For example, in (2), the comparative proposition states that there is a difference between the entities dromedary camel and bactrian camel. Notice that the attributes match number-of-humps). This is important in order to draw similarities and differences together.
A COMPARATIVE AGENDA is a set of one or more comparative propositions which together express the differences and/or similarities between two or more entities.
A COMPARISON is the realisation of a comparative agenda. A comparison is a type of description. It can exist independently or can be embedded within a description of a focused entity. For example, (3) shows a linguistic realisation of the comparative proposition given in (2).
(3) The Dromedary camel has one hump, whereas the Bactrian camel has two humps.
A COMPARATOR ENTITY is the entity which is being compared to the focused entity within a comparison. For example, in (4), the cheetah is the focused entity and the leopard is the comparator entity.
(4) Cheetah, common name for a large cat, found mainly in Africa but with small populations in Iran and northwestern Afghanistan, that has a similar body weight to the leopard (50 to 60 kg/110 to 130 lb) but has a longer body, much longer legs, and a smaller head. ("Cheetah", Encarta 1995) Consider the comparison given in example (5), which is taken from a full description of the hearing aid.
(5) Hearing aids have the same basic components as any public-address system, but all the components are miniature and the amplified sound is delivered to the ear of the hearing-aid user only. ("Hearing aid", Encarta 1995)
Here, the hearing aid is the focused entity of the text, and the public-address system is a comparator entity. The public-address system is secondary in importance within the comparison to the hearing aid, since it serves only to help describe the hearing aid. We define the following:
A UNI-FOCAL COMPARISON is a comparison which has one primary focused entity. Now consider the partial text shown in Figure 2 . Instead of writing separate texts for the rabbit and the hare, the author decided to combine the two similar entities into a single description which highlights their similarities and differences. Notice that in this text, neither the rabbit nor the hare are the focus of the description; instead both are equally important in the text. Hence, we define:
A BI-FOCAL COMPARISON is a comparison which has two equally-important foci.
An n-FOCAL COMPARISON is a comparison which has n equally-important foci. We will use the term MULTI-FOCAL COMPARISON to refer to a comparison with more than one focused entity.
Types of Comparison
We hypothesise the existence of six types of comparison that can be found in descriptions of entities. We will call these DIRECT 
Direct Comparison
Consider the example text in Figure 2 concerning the rabbit and hare. The purpose of this description is to enable the reader to form correct conceptual models of both the rabbit and the hare. This could also have been achieved by describing each entity in turn. However, the author chose to describe them both by explicitly comparing their various properties (no separate entries exist in Encarta for these animals). We argue that the purpose of using such a comparison is to highlight the similarities and differences between the two entities so that the reader will: (i) learn about the entities; and (ii) not become confused between them. Such comparisons are commonly bi-focal, 1 that is, they have two equallyimportant foci. We define this type of comparison as follows:
A DIRECT COMPARISON is a multi-focal comparison whose purpose is to: (i) describe the foci; (ii) highlight the similarities of the foci; (iii) highlight the differences of the foci; and (iv) distinguish the foci.
In most human-written texts of this form, the foci will be highly similar, however, it is feasible that a naïve hearer may explicitly ask for a direct comparison of entities that are very different, such as whales and fish.
Direct comparisons are often entire texts themselves rather than being part of a description of an entity; this is in contrast to all our other types of comparison. This is partly because they also serve to describe the two entities being compared, and partly because they are often produced in response to direct questions of the form "Compare the X and the Y". All of the instances of our other types of comparison below occurred within descriptions of a focused entity.
Significant Type Comparison
In example (6) below, the two types of camel are juxtaposed within a description of the camel. The attribute which most distinguishes them (the number of humps) is described in order to: (i) alert the reader to the variation of this feature; and (ii) allow the reader to distinguish between the different types of camel.
(6) There are two kinds of camels: the dromedary, or Arabian camel, which has one hump, and the Bactrian camel, which has two humps. ("Camel", Encarta 1995) This comparison is essentially bi-focal, or the comparison has two foci. The comparison given in example (7), however, is multi-focal.
(7) The buffeo, the smallest dolphin, is less than 1.2 m (less than 4 ft) long; the largest, the bottle-nosed dolphin, reaches a length of 3 m (10 ft). The killer whale is considered a dolphin despite its much greater length of 9 m (30 ft). ("Dolphin", Encarta 1995)
Rabbits and Hares, common name for certain small, furry mammals with long ears and short tails. Although the names rabbit and hare are often used interchangeably, in zoological classification the species called rabbits are characterised by the helplessness of their offspring, which are born naked and with closed eyes, and by their gregarious habit of living in colonies in underground burrows. (The exception is the cottontail of North America, which does not dig burrows; its nest is on the surface, usually in dense vegetation, and it is not social.) Species designated zoologically as hares are born furred and with open eyes, and the adults merely construct a simple nest and rarely live socially. Furthermore, the hare is generally larger than the rabbit and has longer ears with characteristic black markings. Moreover, the skulls of rabbits and hares are distinctly different… Figure 2 : Encarta "Rabbits and Hares"
In these comparisons, none of the foci is more central to the discourse; the two types of camel and three types of dolphin are equally important. The purpose of these comparisons is to identify the important distinctions between the SIGNIFICANT TYPES of the focused entities in the governing descriptions. We define the following:
The SIGNIFICANT TYPES of an entity are the partitionings of that entity into groups or parts on the basis of some property. For example, an animal class can be partitioned into, and distinguished on the basis of, significant types such as: male and female; captive and free; young and adult, and so on.
A SIGNIFICANT TYPE COMPARISON is a multifocal comparison whose purpose is to: (i) introduce the significant types of a focused entity to the hearer; (ii) highlight the (most relevant) difference(s) between the significant types; and (iii) distinguish the significant types. Whereas direct comparisons draw together many of the similarities and differences between the two foci, significant type comparisons focus mainly on the most distinguishing feature(s) between the significant types.
Set Complement Comparison
In example (8) below, the cheetah's claws are distinguished from those of all other cats; and in example (9), the cheetah's speed is compared to that of all other ground animals. We conjecture that these comparisons are used in order to ensure that the hearer is aware of the uniqueness of these features within the classes to which the cheetah belongs (cats and ground animals respectively). Similarly, in example (10), the kiwi's nostrils are noted as unique; the class membership here is all living birds. These comparisons are all uni-focal, having a primary focused entity and a secondary comparator entity.
(8) …the claws are short and lack the sheath that covers retracted claws in other cat species.
("Cheetah", Grolier 1992) (9) Over short distances it is the fastest ground animal on earth, being able to attain speeds up to about 110 km/h (about 68 mph). ("Cheetah", Encarta 1995) (10)The long slender bills of kiwis have the nostrils near the tip, unique among living birds. ("Kiwi", Encarta 1995) In example (11), some features of the domestic cat are likened to those of the generic cat class. Here, the hearer is made aware that: (i) these are features of all cats, thus educating the user more broadly about the cat class; and (ii) these features are not unique to the domestic cat (since it is also possible that the hearer will be familiar with the domestic cat, this comparison ensures that she does not form any misconceptions about the features of other cats, for example, that they don't have retractile claws).
(11)Like other members of the cat family, the domestic cat has retractile claws; keen hearing and smell; remarkable night vision; and a compact, muscular, and highly supple body. ("Cat, Domestic", Encarta 1995) We call these types of comparison SET COMPLEMENT COMPARISON, which we define below. This is one of the types of what we call DOMAIN-BASED COMPARISON, which are used in order to make explicit the relationships between entities within a domain. We define these as follows:
A DOMAIN-BASED COMPARISON is a uni-focal comparison whose purpose is to: (i) describe the focused entity; (ii) introduce another similar entity or class of entities within the domain to the hearer; (iii) highlight the uniqueness or nonuniqueness of the focused entity; and (iv) prevent the hearer from forming misconceptions about the similarity or otherwise of the entities.
A MEMBER CLASS is any form of grouping to which the focused entity belongs, such as its parent class in a generalisation hierarchy. A CONTRAST SET is the focused entity's A SET COMPLEMENT COMPARISON is a domainbased comparison between a focused entity and a contrast set. The purpose of a set complement comparison is to ensure that the hearer is informed of, and does not form misconceptions about, the uniqueness and nonuniqueness of the described features of the focused entity within a contrast set.
Clarificatory Comparison
The first paragraph of a description of spiders from a children's encyclopedia is shown in example (12). The purpose of the comparison with insects is to distinguish the focused entity (the spider) from another entity (the insect) that is highly similar to, and easily confused with the focused entity.
(12)All spiders are alike in some ways. Spiders have eight legs. Their bodies have two parts. Some people think that spiders are insects. But insects have six legs, and their bodies have three parts. Spiders and insects are two different kinds of animals. ("Spiders", National Geographic 1994) Similarly, in example 13, the purpose of a comparison with the goat within a description of the sheep is to draw the hearer's attention to the similarities and differences between the focused entity and another similar entity which might be confused with it.
(13)Sheep, are hollow-horned ruminants belonging to the genus Ovis, suborder Ruminata, family Bovidae. Similar to goats, sheep differ in their stockier bodies, the presence of scent glands in face and hind feet, and the absence of beards in the males. Domesticated sheep are also more timid and prefer to flock and follow a leader. ("Sheep", Grolier 1992) We define the following:
A POTENTIAL CONFUSOR of a focused entity is an entity which is highly similar to the focused entity, and which the hearer might confuse with the focused entity.
A CLARIFICATORY COMPARISON is a domainbased comparison between a focused entity and a potential confusor whose additional purpose is to distinguish the focused entity clearly from a potential confusor. A clarificatory comparison serves to describe the focused entity. It is uni-focal, having a primary focused entity and a secondary comparator entity, the potential confusor (the insect in (12)). Clarificatory comparisons are made between two highly similar entities that may or may not be closely related in a taxonomy, since taxonomically unrelated entities (such as the echidna and hedgehog) can be highly similar.
Like-Entity Comparison
In example (14) below, it is likely that the multiple comparisons between bandy (a lesser-known sport) and hockey (a well-known sport) are due to an assumption that the reader will probably be familiar with hockey. In this case, the comparison serves to allow the informed reader to more easily form a conceptual model of bandy based on her existing knowledge of hockey.
(14)Bandy, an 11-a-side, stick-and-ball rink game related to field hockey and ice hockey. It is usually played on a rink about 90 to 110 m (98 to 121 yd) long and 45 to 65 m (49 to 72 yd) wide. The goal cages are almost exactly the same as in hockey.
The players wear ice skates and their sticks are very similar to hockey sticks. The ball is somewhat smaller than a hockey ball and somewhat larger than a golf ball-6 cm (2 N in) in diameter. A game comprises two 45-minute halves and the object is to score goals. The rules are again similar to those in hockey. … As in field hockey, free hits are given for infringements. … ("Bandy", Encarta 1995) It is in the assumption about familiarity that we find another type of comparison. We define this as a LIKE-ENTITY comparison, which is a type of FAMILIARITY-
A FAMILIARITY-BASED COMPARISON is a unifocal comparison whose purpose is to: (i) describe the focused entity; (ii) build on the hearer's existing knowledge of another comparator entity, in order to allow the hearer to form a conceptual model of the focused entity more easily; and (iii) highlight one or more similarities of the entities.
A LIKE-ENTITY COMPARISON is a familiaritybased comparison between the focused entity and a highly similar comparator entity, whose additional purpose is to prevent the hearer from forming misconceptions about the similarity or otherwise of the entities. The important difference between clarificatory and likeentity comparisons is the assumption about familiarity of the comparator entity. However, it is sometimes difficult to second-guess what underlying assumptions may have led to the use of comparisons such as examples (12) to (14). However, if the reader is not familiar with the comparator entity, the author has also ensured that they will not confuse the two entities.
Illustrative Comparison
Example (15) shows part of a description of butterflies for children. Here, the size of the largest butterflies are compared to the size of a child's hand. In (16) and (17), the size of the aye-aye is compared to the domestic cat and fox, and in (17), the author also compares the front teeth of the aye-aye to those of rodents. (17)About the size of a small fox, it has a long, bushy tail, moderately large eyes, thick fur, and a pair of enlarged front teeth resembling those of rodents.
("Aye-aye", Grolier 1992) The following is part of a conversation which took place between two participants: participant A plays the clarinet and participant B plays the trumpet. They also both had knowledge of the other's musical abilities.
A: "Why don't you play the piccolo trumpet?" B: "It's too difficult ---it's like playing the oboe" A: "Oh, okay" To most people, this conversation would be confusing, even if they have a limited knowledge of musical instruments, since the piccolo trumpet and oboe are very different. To a clarinet player, participant B's response makes sense, since although the clarinet and oboe are both played using a reed, the air resistance in the oboe is far greater than the clarinet, making it much more difficult to play. This comparison was therefore used by participant B, to illustrate the high air resistance of the piccolo trumpet with that of the oboe (albeit implicitly). The trumpet player was also aware that a clarinet player should be able to make the correct inferences about the piccolo trumpet given this comparison.
In all the comparisons above, a comparator entity is used as a "measuring stick" in order to help the reader to more easily form a correct conceptual model of a focused entity (or at least of a particular set of attributes of the focused entity). This is our final type of comparison which we define here as:
An ILLUSTRATIVE COMPARISON is a familiaritybased comparison which does not contain any differences between the compared entities. In the first clause of the final sentence of example (18), the domestic cat's eyesight is measured against human eyesight in order to illustrate its "goodness". It is difficult to see how else one might describe such a property.
(18)The cat's vision is exceptionally well adapted for hunting, especially at night. It has excellent night vision; extensive peripheral vision; and binocular vision, which enables it to accurately judge distances. The cat's daylight vision is not as good as that of humans; cats see movement much more easily than detail, and are thought to see only a limited range of colors. ("Cat, Domestic", Encarta 1995) The comparator entity in illustrative comparisons is not necessarily similar to the focused entity (although it can be). In many cases these entities might share one attribute, but they are not necessarily similar in any other way (unlike clarificatory and like-entity comparison).
We hypothesise that illustrative comparisons are used to enable the reader to more easily grasp the concept being described. Instead of describing a particular property in absolute terms, a reference to the same property for a familiar entity makes it easier for the reader to grasp what the property of these entities is actually like.
Conclusions
In identifying when and how comparison is used in human-authored texts, we have analysed naturallyoccurring descriptions of entities in several domains including animals, jewellery, musical instruments, games, geography, machinery and scientific measuring equipment. As a result of our analyses, we have defined six types of comparison, each with different underlying discourse purposes. We do not claim that this set of comparison types is an exhaustive list and we have not studied whether our types of comparison apply to different forms of media such as pictures.
